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Art Unit: 2877 

DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 428-430, 432-437, 439-445, 447-450, 452-460, 462- 
465, 467-469, and 476 have been considered but are moot in view of the new ground(s) of rejection. 

Specifically, Applicant argues that the addition of the limitation "birefringent crystal" is cosmetic only 
(see Remarks, page 16, paragraphs 3-4), however Applicant points out (see Remarks, page 16, paragraph 
5) that "Funk et al. do not disclose... birefringent crystal", which means that the limitation is further limiting in 
order to render Funk ef al. no longer anticipatory. Therefore, any new rejection is considered necessitated 
by amendment. 

Applicant's additional arguments that Funk et al, does not provide prima facie evidence of 
anticipation is not persuasive. Whereas the claims are given their broadest reasonable interpretation in the 
application of prior art under 35 U.S.C 102, limitations like "determine at least one spectral component" are 
very broad, and the determination may be of, for example, an intensity, a polarization, a 
frequency/wavelength, an absorption, etc, anywhere in a spectrum of light, spectral component being so 
broad as to mean the entire visible spectrum, for example. Decoding, as claimed, is also very broad, and 
Funk et al. clearly sets forth a method of decoding in order to determine light intensity versus wavelength 
using frequency modulation decoding. Finally, the limitation "analyzing light" is in the preamble and carries 
no patentable weight. 

Applicant's arguments with respect to claims 472 have been considered but are moot in view of the 
new ground(s) of rejection. Furthermore it is pointed out that the "communications system" aspects of the 
claim exists only in the preamble, and as such they carry no patentable weight. A preamble is generally not 
accorded any patentable weight where it merely recites the purpose of a process or the intended use of a 
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structure, and where the body of the claim does not depend on the preamble for completeness but, instead, 
the process steps or structural limitations are able to stand alone. See In re Hirao, 535 F.2d 67, 190 
USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). 

Applicant's arguments, see Remarks, page 19-20, filed 2/25/2008, with respect to claim 466 
rejected under 35 U.S.C. 103 in view of Official Notice, have been fully considered and are not persuasive. 
Applicant argues that the further decrease from the "for instance" resolution of 20 picometers in Funk et al. 
would not have been obvious because such and enhancement spans more than an order of magnitude, 
and involves optical considerations other than "simple alignment of multiple elements". The Examiner 
contends that "simple alignment" is not mentioned at any point by the Examiner, but rather the Examiner's 
argument is that a person having ordinary skill in the art would have understood from the teachings of Funk 
et al. that the process disclosed may "for instance" result in sub 20 picometer resolution, since 20 
picometer resolution was only mentioned as an example of the result of the Funk et al. technique for 
enhancing its own resolution. In regard to order of magnitude argument, the original description of the 
device set forth in column 4 of the Funk reference describes a liquid crystal device having 64 elements (see 
line 33), and a dispersion of "white-light" (see line 43) across this 64 element mask. White light is generally 
defined as the visible range from approximately 400nm to 700nm, a range of 300 nm. Spanned over a 64 
element device, this means an approximate resolution of 4.6875 nm, or 4687.5 picometers. The method 
taught by Funk to enhance this resolution resulted in 20 picometers, "for instance". This is a difference of 
at least 2 orders of magnitude, and so surely the method taught by Funk, combined with ordinary skill in the 
art, is capable of enhancements by orders of magnitude. The rejection of claim 466 is maintained based on 
these arguments. 
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Claim Rejections ■ 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject matter 
which the applicant regards as his invention. 

Claim 432 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

Claim 432 depends from claim 431 , which is cancelled. Therefore the scope of claim 432 cannot 
be determined and the claim is indefinite. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 

Claims 428-430, 433-437, 439440, 442-445, 447-450, 452, 454-457, 460, 462-465, 468, 472, 476, 
and 478 are rejected under 35 U.S.C. 102(b) as being anticipated by Nagai (U.S. Patent No. 5570180), 
newly cited. 

In regard to claim 428, the Nagai reference teaches an apparatus for analyzing light having at least 
one wavelength, the apparatus comprising: (a) a light deflector for deflecting the light so as to provide a 
deflected light beam characterized by at least one wavelength-dependent angle (see figs. 1 or 6, element 4, 
"diffraction device"), respectively, corresponding to the at least one wavelength of the light; (b) an encoder 
(see figs. 1 or 6, element 60, "optical shutter array"), which comprises at least one birefringent crystal (see 
c.5, 1.48-50, "PLZT (lead lanthanum zirconate titanate)"; and see c.6, 1.7-8, "birefringence occurs") and 
which is capable of encoding said deflected light beam so as to provide an encoded light beam 
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characterized by at least one angle-dependent polarization state (see c.6, and see c.10, 1.9-20) , 
respectively, corresponding to said at least one wavelength-dependent angle (see figs. 1 or 6); and (c) a 
decoder, for decoding said encoded light beam so as to determine at least one spectral component of the 
light (see figs. 1 or 6, element 13, "SIGNAL PROCESSOR"). 

In regard to claim 429, the Nagai reference teaches the apparatus serving as a component in a 
system or device selected from the group consisting of a wavelength amplifying system, an optical sensor 
(see figs. 1 and 6), a spectrograph (see figs. 1 and 6), an imaging spectrograph, a time- frequency 
spectrograph (see figs. 1 and 6), a telecentric imaging system, an optical storage medium, an optical 
communication system, a tunable laser system, a lithography system, an optical computing system and a 
fiber Bragg sensor. 

In regard to claim 430, the Nagai reference teaches the apparatus serving for performing at least 
one operation selected from the group consisting of stabilizing laser radiation, monitoring optical pulses, 
modulating a light source (see figs. 1 and 6), discriminating between Raman emission and fluorescence, 
discriminating between different light sources, testing a multi-lasers test system, generating frequency 
multiplexed signals and sensing changes in environmental conditions, influencing said deflected light beam 
and/or said encoded light beam. 

In regard to claim 433, the Nagai reference teaches the apparatus (d) a mechanism for varying at 
least one parameter representing at least one of said light deflector and said encoder so as to span a 
discrete basis of signals, each corresponding to one value of said at least one parameter (see element 7, 
"temperature sensor"; and see fig. 3, and fig. 15). 
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In regard to claim 434, the Nagai reference teaches the apparatus wherein said decoder is 
operable to use said discrete basis of signals for determining wavelengths (see fig.1 5, and determining 
wavelengths is inherent in a spectrometer). 

In regard to claim 435, the Nagai reference teaches the apparatus further comprising a beam 
splitter, for splitting the light into two beams (see elements 4 and 301 , which split light into many beams), 
each having a predetermined polarization (polarization is applied by element 60 in predetermined encoding 
pattern). 

In regard to claim 436, the Nagai reference teaches the apparatus further comprising at least one 
polarization rotator, designed and configured so as to rotate a polarization of said deflected light beam 
and/or a polarization of said encoded light beam (see element 60; and see c.5, 1.48-50, "PLZT (lead 
lanthanum zirconate titanate)"; and see c.6, 1. 7-8, "birefringence occurs"). 

In regard to claim 437, the Nagai reference teaches the apparatus wherein said light deflector is 
selected from the group consisting of a grating and a prism (see c.5, 1.19-20, "prism, diffraction grating, or 
the like"). 

In regard to claim 439, the Nagai reference teaches the apparatus wherein said encoder is 
operable to generate at least one angle-dependent polarization phase-shift, thereby to provide said 
polarization state or said polarization states (see c.6, 1.5-55). 

In regard to claim 440, the Nagai reference teaches the apparatus wherein said encoder is 
calibrated so as to generate a zero or small polarization phase-shift for a predetermined set of wavelengths 
and a non-zero polarization phase-shift for wavelengths other than said predetermined set of wavelengths 
(see c.2, 1.60-67). 
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In regard to claim 442, the Nagai reference teaches the apparatus further comprising a first 
mechanism for varying said angle-dependent polarization phase-shift (see fig.3, "drive device"). 

In regard to claim 443, the Nagai reference teaches the apparatus wherein said first mechanism is 
operable to rotate said at least one birefringent crystal about an axis, so as to vary said angle-dependent 
polarization phase-shift (see fig.28). 

In regard to claim 444, the Nagai reference teaches the apparatus further comprising a first 
polarization rotator, for rotating a polarization of said deflected light beam from a first polarization 
orientation to a second polarization orientation (see elements 8, 10 and 60). 

In regard to claim 445, the Nagai reference teaches the apparatus wherein said first polarization 
rotator is designed and constructed such that said second polarization orientation substantially equals an 
orientation of said at least one birefringent crystal (see c.2, 1.60-67 and see elements 8, 10 and 60, and 
fig.28). 

In regard to claim 447, the Nagai reference teaches the apparatus wherein said first mechanism is 
operable to generate a further deflection of the deflected light beam, said further deflection being time- 
dependent so that said angle-dependent polarization phase-shift varies (see c.2, 1. 60-67). 

In regard to claim 448, the Nagai reference teaches the apparatus wherein said first mechanism is 
operable to vary an effective length of said at least one birefringent crystal, thereby to vary said angle- 
dependent polarization phase-shift (see c.6, 1.15-30; see element 60; see c.5, 1.48-50, "PLZT (lead 
lanthanum zirconate titanate)"; and see c.6, 1. 7-8, "birefringence occurs"). 

In regard to claim 449, the Nagai reference teaches the apparatus wherein said first mechanism is 
capable of applying a voltage on said at least one birefringent crystal, thereby to vary said effective length 
(see c.6, 1.15-30). 
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In regard to claim 450, the Nagai reference teaches the apparatus wherein a shape of said at least 
one birefringent crystal is selected such that when said first mechanism applies a translational motion 
thereto, said effective length is varied (see c.6, 1.15-30). 

In regard to claim 452, the Nagai reference teaches the apparatus further comprising at least one 
additional geometrical crystal filter, for polarizing the light prior to impinging of the light on said light 
deflector (see figsl or 6, element 8). 

In regard to claim 454, the Nagai reference teaches the apparatus wherein said decoder is capable 
of generating a representative time-delay for each polarization state, and using said representative time- 
delay for determining said at least one spectral component of the light (see fig. 13, 14, and 17; and see 
c.14, 1.53-59). 

In regard to claim 455, the Nagai reference teaches the apparatus wherein said decoder 
comprises: (i) a temporal polarization phase-shifter, communicating with an external clock, and capable of 
accumulating a time-dependent polarization phase-shift to said encoded light beam; and (ii) a polarization 
phase-shift analyzer, capable of analyzing said time-dependent polarization phase-shift so as to provide an 
optical signal having a time-dependent intensity, corresponding to said time-dependent polarization phase- 
shift (see figures 10-14, description of linked shutter array and signal processor). 

In regard to claim 456, the Nagai reference teaches the apparatus wherein said decoder further 
comprises an optical converter, for converting said optical signal to electrical signal (see element 12). 

In regard to claim 457, the Nagai reference teaches the apparatus further comprising at least one 
filter for filtering a portion of the light, prior to an impingement on said deflector, said encoder and/or said 
decoder (see figs.2C, 7C, or 8C, element 65, "blocking filter"). 
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In regard to claim 460, the Nagai reference teaches the apparatus further comprising a low- 
resolution optical device, for determining a low-resolution spectral range of the light, said low-resolution 
optical device being characterized by a spectral resolution which is lower than a spectral resolution of said 
decoder (see fig.9, and see c.10, 1.43-58). 

In regard to claim 462, the Nagai reference teaches the apparatus wherein said low-resolution 
optical device comprises an additional geometrical crystal filter, and further wherein a free spectral range of 
said additional geometrical crystal filter is different than a free spectral range of said at least one 
birefringent crystal (see c.10, 1.43-58). 

In regard to claim 463, the Nagai reference teaches the apparatus wherein said free spectral range 
of said additional geometrical crystal filter is substantially larger than said free spectral range of said at 
least one birefringent crystal (see fig.9, and see c.10, 1.43-58, free spectral range will depend on which 
shutter is considered and whether a prism (non-linear) or grating (linear) is used)). 

In regard to claim 464, the Nagai reference teaches the apparatus wherein said low-resolution 
optical device is capable of directly using said at least one wavelength-dependent angle so as to determine 
said low-resolution spectral range (see fig.9, and see c.10, 1.43-58, free spectral range will depend directly 
on which shutter is considered and whether a prism (non-linear) or grating (linear) is used). 

In regard to claim 465, the Nagai reference teaches the apparatus wherein said low-resolution 
optical device is a position sensing device, whereby a position of said deflected light beam corresponds to 
a respective wavelength-dependent angle (see fig.9, and see c.10, 1.43-58, free spectral range will depend 
on which shutter is considered and whether a prism (non-linear) or grating (linear) is used, and result of 
prism/grating is spatially based frequency modulation which is ultimately decoded such that position 
correlates exactly with frequency).. 
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In regard to claim 468, the Nagai reference teaches the apparatus wherein the apparatus is 
characterized by a total analysis time of from about 1 nanosecond to a few hours (inherent, extremely 
broad claim). 

In regard to claim 472, the Nagai reference teaches a communications system having a 
multiplexing apparatus for generating an optical signal characterized by a plurality of wavelengths and a de- 
multiplexing apparatus, for extracting said information from the optical signal, the de-multiplexing apparatus 
comprising: (a) a light deflector for deflecting the light so as to provide a deflected light beam characterized 
by a plurality of wavelength-dependent angles (see figs. 1 or 6, element 4, "diffraction device"), 
respectively, corresponding to the plurality of wavelengths of the optical signal; (b) an encoder (see figs. 1 
or 6, element 60, "optical shutter array"), capable of generating at least one angle-dependent polarization 
phase-shift in said deflected light beam so as to provide an encoded light beam characterized by a plurality 
of angle-dependent polarization phase-shift (see c.6, and see c.10, 1.9-20), respectively; corresponding to 
said plurality of wavelength-dependent angles; and (c) a decoder, for determining the plurality of 
wavelengths of the optical signal based on said plurality of polarization phase-shifts (see figs. 1 or 6, 
element 13, "SIGNAL PROCESSOR"). 

In regard to claim 476, the Nagai reference teaches a method of analyzing light having at least one 
wavelength, the method comprising: (a) deflecting the light so as to provide a deflected light beam 
characterized by at least one wavelength-dependent angle (see figs. 1 or 6, element 4, "diffraction device"), 
respectively, corresponding to the at least one wavelength of the light; (b) encoding (see figs. 1 or 6, 
element 60, "optical shutter array") said deflected light beam using at least one birefringent crystal (see c.5, 
I.48-50, "PLZT (lead lanthanum zirconate titanate)"; and see c.6, 1.7-8, "birefringence occurs") so as to 
provide an encoded light beam characterized by at least one angle-dependent polarization state (see c.6, 
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and see c.10, 1.9-20), respectively, corresponding to said at least one wavelength- dependent angle; and 
(c) decoding said encoded light beam so as to determine at least one spectral component of the light (see 
figs. 1 or 6, element 13, "SIGNAL PROCESSOR"). 

In regard to claim 478, the Nagai reference teaches the method of sensing changes in 
environmental conditions affecting a wavelength of light, the method comprising executing the method of 
claim 476 for determining wavelength changes in the light, thereby sensing the changes in environmental 
conditions (see previous citations, and see c.8, 1.25-34, "environmental conditions" is very broad language). 
Claim Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of 
this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly owned 
at the time any inventions covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that 
was not commonly owned at the time a later invention was made in order for the examiner to consider the 
applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 428-430, 433-437, 439, 440, 442-445, 447-450, 452-460, 462-465 and 467-469 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Funk, et al. (U.S. Patent No. 6031609), 
previously cited, in view of Nagai, newly cited above. 
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In regard to claim 428, the Funk reference teaches an apparatus for analyzing light having at least 
one wavelength, the apparatus comprising: (a) a light deflector for deflecting the light so as to provide a 
deflected light beam characterized by at least one wavelength-dependent angle, respectively, 
corresponding to the at least one wavelength of the light (see '609, fig. 1, element 16); (b) an encoder, 
capable of encoding said deflected light beam so as to provide an encoded light beam characterized by at 
least one angle-dependent polarization state (see '609, fig. 1 , LCD mask, with varying modulation of the 
angularly diffracted light), respectively, corresponding to said at least one wavelength-dependent angle 
(see '609, c.4, 1.61-67); and (c) a decoder, for decoding said encoded light beam so as to determine at least 
one spectral component of the light (see '609, fig.1 , elements 42, 46 and 48, DSP board). 

The Funk reference is silent to the encoder comprising at least one birefringent crystal, per se. 
The Funk reference teaches a ferroelectric liquid crystal device. The Nagai reference, also applied to claim 
428 above, teaches a substantially similar spectrometer comprising an encoder (see '180, figs. 1 or 6, 
element 60, "optical shutter array"), which comprises at least one birefringent crystal (see '180, c.5, 1.48-50, 
"PLZT (lead lanthanum zirconate titanate)"; and see c.6, 1.7-8, "birefringence occurs"). This birefringent 
crystal array is functionally equivalent to the liquid crystal array as taught by Funk, and would have been an 
obvious alternative to the LC device. The PLZT provides the benefit of a high electro-optical effect (see 
'180, c.5, 46-50). 

Therefore, it would have been obvious to a person having ordinary skill in the art to which the 
subject matter pertains to substitute the LC array as taught by Funk with the functionally equivalent 
birefringent PLZT array as taught by Nagai in order to modulate the light according to the range of 
frequencies with a device having a high electro-optical effect. 
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In regard to claim 429, the Funk reference teaches the apparatus for analyzing light, serving as a 
component in a system or device selected from the group consisting of a wavelength amplifying system, an 
optical sensor (see fig.1), a spectrograph (see c.4, 1.56-59), an imaging spectrograph (see c.4, 1.49-53), a 
time-frequency spectrograph (see c.4, 1.61-66), a telecentric imaging system, an optical storage medium, 
an optical communication system, a tunable laser system, a lithography system, an optical computing 
system and a fiber Bragg sensor. 

In regard to claim 430, the Funk reference teaches the apparatus for analyzing light serving for 
performing at least one operation selected from the group consisting of stabilizing laser radiation, 
monitoring optical pulses, modulating a light source (see fig.1), discriminating between Raman emission 
and fluorescence (see c.4, 1. 56-59), discriminating between different light sources (see c.4, 1.56-59), testing 
a multi-lasers test system, generating frequency multiplexed signals and sensing changes in environmental 
conditions, influencing said deflected light beam and/or said encoded light beam. 

In regard to claim 433, the Funk reference teaches the apparatus for analyzing light further 
comprising: (d) a mechanism for varying at least one parameter representing at least one of said light 
deflector and said encoder so as to span a discrete basis of signals, each corresponding to one value of 
said at least one parameter (see fig.1 , element 28). 

In regard to claim 434, the Funk reference teaches the apparatus for analyzing light wherein said 
decoder is operable to use said discrete basis of signals for determining wavelengths (see c.4, 1.61-66). 

In regard to claim 435, the Funk reference teaches the apparatus for analyzing light further 
comprising a beam splitter, for splitting the light into two beams, each having a predetermined polarization 
(see fig.1, element 36). 
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In regard to claim 436, the Funk reference teaches the apparatus for analyzing light further 
comprising at least one polarization rotator, designed and configured so as to rotate a polarization of said 
deflected light beam and/or a polarization of said encoded light beam (see fig. 1 , LCD mask, and see 
elements 22 and 26). 

In regard to claim 437, the Funk reference teaches the apparatus for analyzing light wherein said 
light deflector is selected from the group consisting of a grating and a prism (see c.4, 1.26-28). 

In regard to claim 439, the Funk reference teaches the apparatus for analyzing light wherein said 
encoder is operable to generate at least one angle-dependent polarization phase-shift, thereby to provide 
said polarization state or said polarization states (see c.4, 1.61-67, LCD phase shifts light between elements 
22 and 26). 

In regard to claim 440, the Funk reference teaches the apparatus for analyzing light wherein said 
encoder is calibrated so as to generate a zero or small polarization phase-shift for a predetermined set of 
wavelengths and a non-zero polarization phase-shift for wavelengths other than said predetermined set of 
wavelengths (see c.4, 1.61-67, shift is time varying between 0 and pi/2 radians). 

In regard to claim 442, the Funk reference teaches the apparatus for analyzing light further 
comprising a first mechanism for varying said angle-dependent polarization phase-shift (see fig.1 , element 
28). 

In regard to claim 443, the Funk reference teaches the apparatus for analyzing light wherein said 
first mechanism is operable to rotate said at least one birefringent crystal about an axis, so as to vary said 
angle-dependent polarization phase-shift (see c.4, 1.31-38, rotation of optical-axis properties is inherent). 
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In regard to claim 444, the Funk reference teaches the apparatus for analyzing light further 
comprising a first polarization rotator, for rotating a polarization of said deflected light beam from a first 
polarization orientation to a second polarization orientation (see c.4, 1.31-38, inherent as combined). 

In regard to claim 445, the Funk reference teaches the apparatus for analyzing light wherein said 
first polarization rotator is designed and constructed such that said second polarization orientation 
substantially equals an orientation of said at least one birefringent crystal (see c.4, 1.31-38, inherent as 
combined). 

In regard to claim 447, the Funk reference teaches the apparatus for analyzing light wherein said 
first mechanism is operable to generate a further deflection of the deflected light beam, said further 
deflection being time-dependent so that said angle-dependent polarization phase-shift varies (see c.4, 1.61- 
67). 

In regard to claim 448, the Funk reference teaches the apparatus for analyzing light wherein said 
first mechanism is operable to vary an effective length of said at least one birefringent crystal, thereby to 
vary said angle-dependent polarization phase-shift (see c.4, 1.31-38, inherent as combined). 

In regard to claim 449, the Funk reference teaches the apparatus for analyzing light wherein said 
first mechanism is capable of applying a voltage on said at least one birefringent crystal, thereby to vary 
said effective length (see c.4, 1.31-38, inherent as combined). 

In regard to claim 450, the Funk reference teaches the apparatus for analyzing light wherein a 
shape of said at least one birefringent crystal is selected such that when said first mechanism applies a 
translational motion thereto, said effective length is varied (see c.4, 1.31-38, inherent as combined). 
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In regard to claim 452, the Funk reference teaches the apparatus for analyzing light further 
comprising at least one additional geometrical crystal filter, for polarizing the light prior to impinging of the 
light on said light deflector (see fig. 1 , element 22). 

In regard to claim 453, the Funk reference teaches the apparatus for analyzing light wherein said 
decoder is capable of splitting said encoded light beam into two secondary polarized light beams, and 
calculating a contrast function between said two secondary polarized light beams (see fig.1 , elements 36, 
42,46, and 48, and see fig.2). 

In regard to claim 454, the Funk reference teaches the apparatus for analyzing light wherein said 
decoder is capable of generating a representative time-delay for each polarization state, and using said 
representative time-delay for determining said at least one spectral component of the light (phase change 
in the liquid crystal is a type of time delay, changing propagation speed, at various frequencies for each 
wavelength). 

In regard to claim 455, the Funk reference teaches the apparatus for analyzing light wherein said 
decoder comprises: (i) a temporal polarization phase-shifter, communicating with an external clock, and 
capable of accumulating a time-dependent polarization phase-shift to said encoded light beam; and (ii) a 
polarization phase-shift analyzer, capable of analyzing said time- dependent polarization phase-shift so as 
to provide an optical signal having a time- dependent intensity, corresponding to said time-dependent 
polarization phase-shift (see fig. 1 and 2, all phase shift information is carried by the time dependency of the 
signal frequencies, and the DSP is coupled to computer, while the modulator is couple to a frequency 
controller, or type of clock, to control temporal phase shifting) 

In regard to claim 456, the Funk reference teaches the apparatus wherein said decoder further 
comprises an optical converter, for converting said optical signal to electrical signal (see fig . 1 , detectors). 
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In regard to claim 457, the Funk reference teaches the apparatus further comprising at least one 
filter for filtering a portion of the light, prior to an impingement on said deflector, said encoder and/or said 
decoder (see c.3, 1.46-47). 

In regard to claim 458, the Funk reference teaches the apparatus for analyzing light further 
comprising a first anamorphic prism, positioned so as to reduce a spot size of the light prior to impingement 
of the light on said deflector (see fig.1 , element 30). 

In regard to claim 459, the Funk reference teaches the apparatus for analyzing light further 
comprising a second anamorphic prism, positioned so as to increase angular dispersion of said deflected 
light beam, prior to impingement of said deflected light beam on said decoder, thereby to optimize a 
wavelength resolution (see c.6, 1.51-56). 

In regard to claim 460, the Funk reference teaches the apparatus for analyzing light further 
comprising a low-resolution optical device, for determining a low-resolution spectral range of the light, said 
low resolution optical device being characterized by a spectral resolution which is lower than a spectral 
resolution of said decoder (see fig. 1 , element 42, single PMT). 

In regard to claim 462, the Funk reference teaches the apparatus for analyzing light wherein said 
low-resolution optical device comprises an additional geometrical crystal filter, and further wherein a free 
spectral range of said additional geometrical crystal filter is different than a free spectral range of said at 
least one birefringent crystal (see fig.1 , element 22 and 26, polarizers, which would inherently be different 
from a liquid crystal device which changes constantly with time, and where resonance is not being detected 
because cavities are too large to effect wavelength, or variable to effect polarization, "different" is broad.). 

In regard to claim 463, the Funk reference teaches the apparatus for analyzing light wherein said 
free spectral range of said additional geometrical crystal filter is substantially larger than said free spectral 
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range of said at least one birefringent crystal (see fig.1 , element 22 and 26, polarizers, which would 
inherently be different from a liquid crystal device which changes constantly with time, and where 
resonance is not being detected because cavities are too large to effect wavelength, or variable to effect 
polarization, "substantially larger" is broad.). 

In regard to claim 464, the Funk reference teaches the apparatus for analyzing light wherein said 
low-resolution optical device is capable of directly using said at least one wavelength-dependent angle so 
as to determine said low-resolution spectral range (see fig.1 , LC element determines range based on its 
size and number of elements, and the angle light strikes it). 

In regard to claim 465, the Funk reference teaches the apparatus for analyzing light wherein said 
low-resolution optical device is a position sensing device, whereby a position of said deflected light beam 
corresponds to a respective wavelength-dependent angle (see fig.1 , result of prism/grating is spatially 
based frequency modulation which is ultimately decoded such that position correlate exactly with 
frequency). 

In regard to claim 467, the Funk reference teaches the apparatus for analyzing light wherein the 
apparatus is characterized by a sub nanometer resolution (see c.6, 1. 55-56). 

In regard to claim 468, the Funk reference teaches the apparatus for analyzing light wherein the 
apparatus is characterized by a total analysis time of from about 1 nanosecond to a few hours (see c.6, 
I.34-43). 

In regard to claim 469, the Funk reference teaches the apparatus wherein the apparatus is 
characterized by a detectivity of from about -80 db to about -0 db (see c.4, 1.53-55, inherent in 1P28A 
PMT). 
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Claim 466 is rejected under 35 U.S.C. 103(a) as being unpatentable over Funk in view of Nagai as 
cited above, in view of Official Notice of well know practice in the art. 

The Funk and Nagai combination teaches all of the elements of claim 428 from which claim 466 
depends, as cited above. The reference is silent to the apparatus characterized by a sub picometer 
resolution. Funk teaches that a plurality of dispersive optics may be used in series to increase resolution, 
and states as example resolutions as small as 20 picometers (see c.6, 1.51-56). Official notice is hereby 
taken that it would have been obvious to try to obtain higher resolution than 20 picometers using the exact 
same process of multiple elements, in order to permit expansion of a limited wavelength range over an LC 
mask surface. The Funk reference teaches a method multiple magnitude resolution as explained in the 
Arguments above, and a person having ordinary skill in the art would have been able achieve such 
resolutions with the teachings of Funk, as cited. 

Therefore it would have been obvious to a person having ordinary skill in the art that additional 
dispersive elements could be used in the Funk reference to further increase spectral resolution to sub- 
picometer amounts in order to increase a limited wavelength range over an LC mask surface. 

Allowable Subject Matter 
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Claims 470, 471 , 475, 477, and 479 are allowed over the prior art of record. 

Claims 438, 446, and 451 objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims for the reasons set forth in the previous Office action (paper # 20070907). 

Claims 470, 471 , 475, and 477 are allowed for the reasons set forth in the previous Office action 
(paper #20070907). 

Claim 479 is allowed for the reasons set forth in the previous Office action (paper # 20070907) in 
regard to claim 438, which limitations are included in claim 479. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office action. 
Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from the 
mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date of this 
final action and the advisory action is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will expire on the date the advisory action is mailed, 
and any extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of the advisory 
action. In no event, however, will the statutory period for reply expire later than SIX MONTHS from the 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to BRYAN GIGLIO whose telephone number is (571)270-1028. The examiner can normally be 
reached on M-F, 7:30AM-5:00PM EST, Alt. Friday Off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gregory Toatley can be reached on (571)272-2059. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
IB. G.I 

Examiner, Art Unit 2877 



/Gregory J. Toatley, Jr./ 

Supervisory Patent Examiner, Art Unit 2877 
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